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t^x? h n&mm^m ami, tec io 

ffliEtWSrtecJB/SSfi, mrfettAtfxicmEfcElttnO 
[»«3I3] «Xvt«M)«B»tl/tflli>fc 20 

uraBttflMrtcc, m i ott«8»&«Ecc#j6-r*» i <o 
ic-r * in 2 osm-cms! i, fcis 2 om« t *irr * J: 9 

[111*14 1 ^7X7^»<D«WlI*i ItiC^fc 

[»»*J«5] ff&fJAtfXttH, . co. co, . N 
, > 0, t SF. , NF, , XeF, , ArF, , He 
F, , NeF, , H, O, CH 4 , CF 4 . C, H, . 40 

c, h, . c, n, &htj:z>m<D'j>te<t'bim*&t! 

CO 00 1 ] 
[0 00 2] 

«M©/hmtsWIA,-ci>ft. cniJLSIicK^n so 
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[0003] ft^accoi^r«*/d«: 
CRT»nsiaWfic*t<«coro*^fc«> i tf-*^;t/ 

[0004] cojziwmzwv&rz^&tLxwm 

?<X~fl,<{ (filTFPDilO) ^PH^T 
[0 00 5] m^«««Sil^«. f-UtfOJ:^«cR« 

c r t (DUtf * -c&aEfrc * * • 

[0 006] *Hffi<D«^«K* a{C8d*«<c* 

[0007] AttttiMKtt&&. ^©#«$ft*fcfc« 

^C^ililt, 77X7^^X7^^ (OT, P 

fc^7X77FUXjSaf^7*U^ (J^T, PALC 

[0 00 8] «*i*PDPTtt. 3S!Rr^^^CCl 5 
0-3 0 0 VOMJZZWML. ftffc&Sftfc CT. -£<D 

[000 9] -*PALC©l*)ttliaftf-f X^U 

*mtz^zctxtt^mtmwx*>z>. m&ows^m 

W&flOU, m£kZ&±t>X\,>2>»ffltM15Mm<DW 
[0 0 1 0 ] m 1 2«S£*<0PALC©«fiS«r«B««: 
[0 0 1 1 ] PALCtt^X7£/flC>T*5WKiSII 

7h >;**£r Fuxt5i^ar*i. crtcd^ 
^ccti^-r^<o«»+umiiii(DPSS9o lrpsr^n 

iWK-»or^- F*«9 0 3 4*7- K*«9 0 



(3) 

3 

[00123 mmm9 o 2 <D±mcu, &m^<D±&m 
ar*saw*«tt»«9 0 5*siBK$tiro*. $6 

Cc*©±«:j«iM9 0 6#. iS9ia»Sf*5c<fc *)mf&2ti 

tcmwmQ 0 7«$n^7xit9 0 8 tome 

[0 0 13] 7^-K^9 0 3<bi7V-Fli9 0 4 

*T. *<Dtc#>. &H^9 0 2F*giC«^^^i'(D^X* 
a3ttE*CC«ALr*j<. ^XvfcJ:»)JbgM«9 10 

[0014] «M9 0 6 ««^rtt«X9 0 2 <h*tfSj 
L/T, *3tt«r*&fifc«S9 0 2. T^-K«S9 0. 
3, *y- MM 9 0 4 £Sl»*Ci&ft 
««9 0 7*iEB^ntC^. Ifl9 0 7{C« t ft 
sec »* & c *«7FCca; c /c«ffijw«» s *i a . 

c o o i 5 ] tt«KT«cc±ffMK9 o 5 km**** 

tt«-WR9 0 7O«fl:K:tt#-rs. coSFiISfcJ:*^ 
&&#m«M^®tt{^tf?KA9 0 6 CCEfttinSti 20 

[0016] «JR-r-5tt«*9 0 2«Itt, C<D#C^9 
0 2 {CIT £ j&mm&fc: 1 5 0 - 3 0 0 V (D^IE ^rBHW 

^r*5^H9 o 2 MilRStirir^ c <fc scfifefc 

[0017] ff.«ffifc<D«7n«ctt. tmmMmo^ b v 

[0018] fflC«^£PBT 2>PS^«&*^-€-tX-etl<D«C 40 
[0019] ftWMTifcST^- F«ffi. *y 
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[0 02 0] PALC«tt«SCCtoC>T«4;t^««3&i 

[0021] -7vx-?tmtfi#±*&±wm2titcmm 

[0022] PALC ©««Gl±CC|»-r * 1 OQMbfi 
«. fifclggilte • »7<DB*lWi£*&Jfr& 6Tb 4>+*KcT 

^•fe^*HH»-r*i#K:tt % n - i mmvmsmtcmr 
*tt***^ec»7 0t:i^<r»^63Cci>. fc-tffc 
6, tl*^WttWn - i #a©**««:»i6-r 

zizTs-thmx. my*^ <mM$ tifcftJMMMpf- 
*tc£~>x§m2ti. n- i#ao«a*E3WK*ati 

[0 02 3] 7^*^*7aO«a*fiWS*tti(0 

zmicffimb*tfft±icmm-z arm: wua>. l& 

So 

[002 4] *jmttft&tff» % a«*7«OWttt-T- 
[0 02 5] ffi*, ^7X-7*MT^SA^»f^ 

x-7i"«Dmm&m>t>®z>vGA (6 4ox 

<t*tfXGA ( 1 024X7 68) ^HDTVOf^X 

^u-f^ieHr^tti^i^wBr*^^:. *fc, vg 

A flgCD * HMUrc * o X b - * tt3> b 5 

[0026] */c, S£*(DPDP, PALCCDflfctT 
tt, J5«a<D*l»2 0 0iimfel±i**<cfe©3W*3&»o 
tc. CCDtf-fXtel 2 7dp i (W>f*fc0OF? 

b7V>2-<D&mmm»BLtCK->X l>*3 0 0 d 
p i CC*>M6<CC». l/fc^ot, fHW&fw^U-f £ 
0r«, J:OKC»flllBflE*SBir&RJB**AL^Wti 

[002 7]*fc«iO*»*n„, l^U-A^pfSI 
^t fr ilt, l^M*/c»)07^tXWl/ 
(n AO x t fr ) CCRB^nSo SiBttlbKtt^&CC 
6 0 7 A/»£Lb<DlinB«kBlk^ii» <t 8 ti 



[0028] fu&otBLmttmvmb* &7«: 1 o u s 
»TT*©#»u»£ioraa#*ofc. */c. ^ 

tt* «ttoc o & < r « & e * i > £ i » 5 ma** * o fc. 

[0 02 9] 

WW««lJ:^i««B] *lMW*C©J:^ftB 

«tt<c«7nssa%*«^*c£*ewirs. */c#a 

[0 03 0] 

r, S«£±, c®«c«a«:itA3ftfc. ii^o 

[003 1 ] *^aW<D*^«Btt, tt«S*3«:»A 
Ofc#XCC«E£l$mOT^T*:^Xv£X>f 

>^*T-*/c»3KHii/Tfflt»/c«n»ar*or, fir 
* m i *) 6 a £ t >m 2 <d«i^£ *tr s 
[0032] ±tt¥mo>mn®mz. 7?x-7*mm 

c©tt«»c«A3ftfc, i«x^^i|iKi^;p 
¥-£*W**fl^«*£*itA#X<fc, BlTiH^«^rt 
W8B«A^ecWE*EPj!lPUr^X^tt 

s. 

[003 3] «MCM<DM«W. 

co&m^tc^A^n/cttA^xi, awsrtcc, mi 
<Dfoiz&\ten&icfti&'rzm i cD^&T8trau*:fff i o 

n u tern 2 cDH^i £*rr * <* 5 «c*«$ ti/cis i com 
a i « 2 <d mm t % m n o * c <t * « at <t -r * . 

[0 034] */c*»MflOamSS««. 7~rX-7*m%i 

c©^®c»ASftfcMA*/x<fc* g»rgs«c«^rtcc, 
wssitA^xccaE^BMjai/r^^xvtfc**^-*-* 
■WfT«:»fi!tanA:— *M>«ii. B<rf2-*t<D*©<D 1 
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eMM* «ffl-r S J: S K»flt 3 *i fc * T * > F «IJ6o 

[0 0 3 5] */cSk*Sl*36C»A-r-S//Xtt % H, . C 
CX CO, , N, % O, , SF, . NF, , XeF, . 
Ar F, . HeF, v NeF, . H, CX CH« , CF 
« % C, H, . C, H 4 . C, N 2 frht£Z>U<D'ptj;< 

[003 6] £/c, MiLtfaX. MR, *«. K*»6 

atftifc i aw±<07c«*^»^c3nfc*n^^=-*6 

5ecL,TfcJ:l». ^vXv*BH*(0«|flaia 

20 »afei'^7xv«ra^«:«t»-sfc<D-c*tita«-r* 
[0037] T&t>*>. ^aaaPDP. palc«c^ 

CD^7X7«ac^anWeB0)tt«oaM. ^^x^ 
[0 0 3 8] :/*Xv©«a©K«ffcCCOOTgtt 

A#<, ««>«W»*&«*C», ««W«c*ft«:N, ^ 
N, +e" - N" +N 

[00391 J/C »IWW)iMi*W-ia 
Wot, WiOH^iclSl/ 

[oo4o]vh'j ^xaa^KBo^atu. tt^coia 



(5) 

7 

-co^ra ( i :7u-AB«w£i>5) «fti/6o^a* 

J: 0&<K5£r cnt«friIj<Da^teAP£ 

[0 04 1 ] SWttWWIUf ^^U-fTtt. 1 
7&&m<DT ?izZ*te#>Xfrhfet>2>&X<DV$m (W 

t. r Ku*i»m&c>9) *r*s/c^3s<"r*ci*s io 

[0042] l?U-AISra*l/6 0#<bT*£. * 
3MlO*»K:f(£orT FUXB*|HJ##3:-&. 

[0 04 3] A , -ytjt / 3>t^^^(0^^ 
-Hffi<!:Or3t3SiB*4 8 0**JHtt«r**3W. CO 

*§£r k ux 3 5 m s -c&s, 

1 2 00*6lt©Mi*S. C<Dt§^(Dl 7 KUXWH 
5us feLhr* 0 % 17KU XBSfSrttc&m* 
[0044] ^7Xv*6«W««H/t»«S 
itS'PALCtt. aMKTfltX^KMKtt^^iRM 

nct«^r*s, acojtawcr at* 30 

[0045] ^7Xv*©!ESRiM*m*«:KWr 

[0046] mm*fr?<Dfrfr?>tj;z#x. 
EEna*«*7i/fc». r3tc*>%tt*^7x^©*ji^© 

Witt-f ©*B« jfiHK fc CCS ffiro*»3S*"C * * . 
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[0047]-^, 2 M*fl*a±OM^«*J»o»* 
[0 04 9] R4Uc t RCf!!««©7wX:7U^*It« 

0 /c 1** c > r « . *©*a»6c 9 o fc i * cc 
MO^X^liSS^KiRMbrtr^niae). *©jfeaiB{c 

[0 05 0 ]^?{C t ^XvcD^^±^0OflH5i{tCC 

[0 05 1 ] *^<D^«a«fic«SP*3CCW{C|SI9: 
Sttfc, »A^X«c*EE*EP*Lr^^X^««**JSR 

[0 0 5 2 ] iSSMKIfiKJcO^^X^^JsSrSBROSSc 
r (e- 4 - 1 ) = 1 

ft. r«Y^><D«*«c<fco-c*v- F«ftfr6JttH3 

«B»WEEVsttt. (reducede 
lectrode distance) -f &fr^£tA# 
xoE^p ifltSBlffiBldioaip d©M»<kor3ca 

Vst= (Bpd)/(ln (pd)+ln (A/ 1 n 
(1 + l/r) ) } 

CCrA=l/m, B = n/nK m«lTorrt(D3 

*/ctt«B»6«ffi«»A^x(batf(oac^ 

[005 3 ] *^*«ISlCC*jW^SWMK»*ffiW, a« 

WFfcfett«ajra«a6iip dote«ca«!in-r4*a« 

O^^tCiift^^^O. Vst=F (pd. f d) i 
(f»A«ft) . ^«OJi5«5g^flKEK:{ct*^ 
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[0054] i&HHElCtDJ: -5 ftSWB»&«IE©£ffcfc: 
5 KT^- FH@<b#v- F*«££EKLfct> 

So 

J:5fc0rfcJ:c>. */c, C©cfc5ftSWB<DFy#--» 
«ACIPDP, DC1PDP, PALC^^X 

[005 6] */c^^CD*7nKS«SWMrt<0®fig* 

-fr*>Fii»3) <M6fl©*YT*>F*:wr 
ft<* ^isay^r*>Kr*>j:<. $6(c9ra»ttt 

[0 05 7] tt«0j£S*©«3 Lscaifi^j* 

S^*aE«*IoI<DSSr*SLdlspJt«)4 1 mmfeLbft 

<\ tt*s<fc»^£©mft6fti>»#cc, socciss 
[0 05 8 ] XVUK9etemm2tifcils3Mlc#tt& 

cd^ux f-**+*hk< -racers. ft*j^o+ 
^^7->x F#r**. 

[0059 ] ±jfiU^AiRoa^K3»Hlit«lMH 

»**»W"S F mttr^Tfcj^u « 

[0060] 

lamonMo&m m 1 i2*MM>a»i%ttB4> 1 mt 

[006 1] 101 tt^7^1£ 1 0 2 ttjtfflTC* 
10 3ttftW5ffi, 1 0AteHvXU£<Dl& 

mmm. 1 0 5««m. 1 0 ea^-srii-casa 
wmnm. 1 0 7(^7xsfit*s t 

[006 2] ft«S2 «^^X»«O-ar<0ifl«C«f«C 

2 <£s«) tSLmcKz>j:*ncmfo$tix*5*) % cn 
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[0 06 3] -M(D^mnm3 «c 2 0 0 V<D«E*EPJHI 

-r* i«c«*rt{cr a*tt«*irat&-r s<fc 5 . 2 0 0 t 

or r (DtfXZ&Abtc. C CTtfXtC&iH e <b N, © 
[0 06 4] flfctgll© 1 0 3 fc«**fl«E*EI!»nu 1 

ye o&-c i mm<D7k&zfe7*?z>j: 5 tcotc. 
10 coo65] tkm&ttfeT&tfom#<DffiWfo*&#5 

X««l 0 4CCAJHT*#» #^*»Rl 0 4CD3HSfi 

wswiwsr ft^a«i*«JR 1 0 6 ©*EEcctt#-r 

[006 6] zi^hvXbZmmUtctCZ. 1:15 

[0 06 7] c crtt«<Dfc«>, i^-fltofcogactji^ 

te<Z>#*. CC-Ctt«He//^*«Al/rlHI*tfo 
20 fc. 3>F^X FoaWffifflttl : 4 0r*o 

[0 06 8] COir^CC, *M)omtKttt ( He 

ao*t3Qc^***A^/x*mt>-5C<fc«:.J:D; f«*» 

[0 06 9] *3fett«^rtCC»A-r*^Xtt. H, . c 
CX CO, , N, . O, . SF, . NFj , XeF, , 
A r F, , H e F j . NeF, . H, O. CH, , CF 
♦ . C, H, , C, H, , C, N, a»6ft*B©d>ft< 

[0 07 0] CCT&S, PALCCC*|feE«MOfcW 
ACM, DCffl%wi>rPDP{C*«B 
&mm-t*><kW:LXi>*\,>. &tc* PALC. PDP 

[0 07 1 ] H2BACS8PDP©«**«B8»«:mr 
WI^7XI«2 0 1 &CPBS2 0 2 MBA 8 
n-CfcO. Ctl6iR«#»2 0 3i«aW2 0 4i^ 
J^fi!c3tlfcKrffi^X»S2 0 5 «c«^2 0 6 

40 *s*flES#irc>5. fijc«M2 0 6rtO^f7^S«2 0 1 
±{CttT FUXm2 0 7 3&Wttdtir4»0. */c. SI 
®*»2 0 3<DBirM^7^^«2 0 5f&KUi<i#«@2 

0 8MB«t3tirc»6. -eor, j5&«^rt(c^AL//c# 
!22«:^L//cPDPr53:. SWS*gccm*#2 o 

[0 07 2] Lfc#-5T, Wa<OJ:^ft»A^*fflC* 
50 -CSS. 
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i o o 7 3 1 b 3 \**&mzmm i/cpal c tcmn 
tt^-riar**. r k u*«re*3tt*S3 o i 

0 RIM3 0 3, ±»KK3 0 4«cJ:0»fiS 

ftn^- i ffi^ l r ws*-r * moi* i * # x a £ ft 

Tl>*. ftH^3 0 lrtCCtt, »A#X«C*»£ 

05, * V ~ F «B 3 0 6 JWfc«SDfl«#Gj t WfCC 
ffii&SftTO*. J:»W»3 0 4<fc**OTf s --*]BrC 

0lfflK*MWir*£«JI,»3 0 9#*W*3JvCi>S. 
4W8a3 0 1 tt^7Xlfi©- #<D22K¥*T CC»J5S3ft 

i&mm3 o i »«r*«a«vm3 o i tm.fr 

[ 0 0 7 4 ] 0 5 ttCCOJ; 5 

[0 0 7 5 ] 0 5CDfifc^-e&S, i*©tt«SK:*tOT 
l«©»tt«i5 0 l*«SftW6tiri»*. r^-MM 
30 5, *V-F«S3 0 6*sJ:OTi«l««50 1«C» 20 

*r*>fc< c^6»»f¥is«*i»*cc^rfc«)0*iBr 
ft*. 

[ 0 0 7 6 ] tb«W>/cA % mb««5 0 1 CC®E*£ o 

fc<w»mrec, »*iw**ic«cr>fc. tt«mmn 

<T->- F«S3 0 6 <t#V- FOB 3 0 5 £<DfUJCC* 
tlS JW8*«OS»K3Effl[«: I max <h b"C I max ( 1 - 

e- 1 ) tcmz>2v<D&fM£mm?z>) zmmrzt, % 30 

©¥$l«tt 10Mst*ofc. 1 0 OEKDKff«C*JC» 
t, SWWB»&^rBtt5/is^6 1 4<x s*rtf6oc» 

C0077] %(c«tt««5 0 1 ccisEfcEPfiaoTpiti 

©Wi&MTofc. fitfifrmS5 0 1 fc«i*EnanT*<tl§] 
B$CCft«m®305, 3 0 6tCfc^*EpjtaT*. StBfr 
^1501 0*j£EPAK£5 a s fcCCiMKU «Oft»tt 

n«&3 05,3 o 6<D#cc«E£epJrac/c. C<D*8£ 
<Dft*»£ <*«3 0 5,3 0 6©ra*ci*ft*«fc) * 
6«tf£0fcft»»&&HB!tt, *OWW6. 5/xsr* 40 
9, tf6o*«*/MB3W5. 5 ms, **;tt#7. 2 m 

[0 07 8 ] *m^iir, mft<D<k5tj:mm&T 

5 0 l«ffi^ttir»«^=i> F^X F#l : 1 5r*-?/c 
[ 0 0 8 0 ] 12 6 t*tt«©JM©*jft*«i»ttfc^"r» 50 
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#nrrsRS3 0 3<om^Bfr (H4#m) tmuht* 

[0 08 1 ] ^««*«fe^^Ottff«tt«, S5(Dr 
WlWfiieiao^ffl^ 10ms, 10 O0Q|5«tK:*j(,> 

a. 

[0 08 2] ycecH6©tt«S»a-Cl9tt^ai5eOfei 

6. 2ms, *<Dtf6ofctt*/JMB5. 2ms, &AfiI 
7 . 1 m s i, Jt^ft*Ofi^±^ 0 #»*CC 

[0 08 3] »ifiOJ:^tt«*x*^4 f -, 

f-m^ftito^^wsa 0 1 kijao 

6, h^X Fttl : 55i, Jt«Wfcit'*«*l 

fc*MS**nOfc. Kffi0fcfwX:7l^©**Wi: % ft 

»<fc©«SBB*#0. 6mm<fc*fc&, !iffiO$J-t£«> 
#0. 0 5mmt*SJ:^j:f^7'U^^Uci 

[0 084107 ^ft^OSlJO^ig^mBS^^^-r^ 

aiara*. «^*a<D*^aj«w©««-c. ft^m® 

3 0 5, 3 0 6*«l»fl«7 0 l«CJ:0»HLfc. ftm 
^130 5, 3 0 8»51-»@BK:a«$tiri»*. 
[0 0 8 5 ] tfi»#»**BSl/«:^»^0»fP»tt«, 
H5«:«|^bfctt«*«a©a«J«i5 0 l^c^ti^ 

<o»s«c«a u . *«ca^i 0 , ft«nimm<D^ 

i^ffl^ 10ms, 10 0@<DKtffC*JC»r, tt«MMM 
P0lCD«6^>*{i5 m s-1 4izsjm^, 
[0 0 8 6] *«CH7 CC«^LfcSW*"C©tt«<D«tt 
^ilJ3£0/c<i:C5, (JSKilSIcmaHB^fflCJr, ft* 
HttlfflGHHMtB. 8ms, *Otf6o*C»/h« 
5. 5ms, *Affl7. 8Msi, ae««CCtt^M»fi» 

[0 08 7 ] *j8»««Cj:&^-f ^^U-r^rKffU^ii 
[0 0 8 8] $6tC, WaS0fc*W»#*7 0 lCCft^r 

y-f+' j e>K»Bi7 0 2*fflt*r, tt«*«*aauft: 

4it2. 2ms^»64i/c (H8) . 
[0 08 9] H9 ttSk«OfflO«a%«KW«C7n"r» 
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3 0 5, 3 0 6©«raraifc**gfc£gB#9 9 l&m&Z 
*rtl>&. 01 06*fifc^@3 0 5, 3 0 6<D8tfifflSIJR3 
#Hft£S&#9 9 l fct^orinTia-c*^ 0 1 11* 

09, 010, hi lvtetbMmmomtBVtzbi-- 

[009 0 ] ftr^co j: 5 tcft^Kteo h y #-gp#r& 
sftum® 3 0 5, 3 06 <Dttmmn*sn& 9 9 

[0 09 1 ] h !/^S«ffiSUM»»ftOltfM»tt 
H5©«frC»^fc»M&««5 0 1 **&C»*B^O«Ftt 
L^^tMIWMOWW 1 0 m 
s , 10 0 H©«ff «:4»l»rft««l»«WIO«6o#tt 

5*^UMs*rr*-5. 20 

[009 2] :X«CH 1 0©«B*»SEL//ctt«a3 0 1 

tt*/h«4 . 2 u s , S*fil5 5wsi, ft3fetf!$CJ*-< 

[009 3] £/c, 0 1 0«c«inbfc«S«:JBJiSbfcft 
S£30 IZmMcWmm&WtistcbZZ. *<Dzi 

W&^TTi^fc. 30 

[0094] fit±««i/fc«tt. *n*n*ar t>»* 

«T. H5«c«7nbA:fi8WI*5 0 1 *JBl». 

3^«c»B;««5o i zm+^mm-cmLTZJ: 

«W«:*in*»*Ct3Wr*-6. 40 
[009 5 ] 
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[0 09 6] ft«|©«k**t^rci3W'Ct»*3&i 
[0 09 7]*/c, #»B<D*l*aSBtt, MWfcft* 

[01 ] *»9!«M!Ofc***M (PALO ©1 w 
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Display Device 

[omission] 

[0060] 

10 (Description of the Preferred Embodiment) 

FIG. 1 is a sectional view which schematically shows, 
a plasma-addressed liquid crystal display device that was 
built on a trial basis as one example of a display device 
of the present invention. 

15 [0061] 

Reference numeral 101 denotes a glass substrate. 
Reference numeral 102 denotes a discharge cell which is a 
scan line. Reference numeral 103 denotes a discharge 
electrode . Reference numeral 104 denotes an insulating thin 
20 plate of glass or the like. Reference numeral 105 denotes 
a liquid crystal layer. Reference numeral 106 denotes a 
transparent conducting film which is a data line. Reference 
numeral 107 denotes a glass substrate. 
[0062] 

25 The discharge cell 2 is formed in parallel with one 
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side of the glass substrate . The transparent conducting film 
106 is oriented so as to be orthogonal to the discharge cell 
102 (scan line). This is hereafter called a signal line. 
[0063] 

5 A gas of 200Torr is enclosed so that gas discharge starts 

in a discharge cell when applying a voltage of 200V to a pair 
of discharge electrodes 3. Here, a gas mixture of He and 
N 2 is used as the enclosed gas. 
[0064] 

10 A high voltage is applied sequentially to the discharge 

electrodes 103 so that scanning for one frame completes in 
l/60sec. The total number o*f scan lines is 600. Also, a 
voltage corresponding to a pixel is applied sequentially to 
signal lines to display an image. 

15 [0065] 

When the discharge starts, charged particles enter the 
glass thin plate 104. Here, the amount of electrostatic 
charge of the glass thin plate 104 depends on the voltage 
of the transparent conducting film 106 which is a signal line 
20 electrode. Accordingly, the amount of incoming charge can 
be controlled by controlling the voltage applied to the signal 
line. This makes it possible to control the voltage applied 
to the liquid crystal layer which is a light modulation layer . 
[0066] 

25 . The contrast measured 1:150. 
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[0067] 

As a comparative example, an atomic gas, namely pure 
He gas, was enclosed in a device having the same construction 
and an experiment was conducted. In this case, the contrast 
measured 1:40. 
[0068] 

Thus, the display device of the present invention can 
deliver a much better contrast, by using a gas mixture of 
He and N 2 whose molecules have a large recombination 
cross - sectional area with electrons. 
[0069] 

The gas enclosed in the discharge cell may include at 
least one selected from the group consisting of H 2 , CO, C0 2 , 
N 2 , 0 2 , SF 6 , NF 3 , XeF 2 , ArF 2 , HeF 2 , NeF 2 , H 2 0, CH 4 , CF 4 , C 2 H 2 , 
C 2 H 4 , and C 2 N 2 . 
[0070] 

Though the above concerns the case where the present 
invention is applied to a PALC display, the present invention 
can equally be applied to a PDP regardless of whether it is 
an AC PDP or a DC PDP. The present invention can also be 
applied to display devices , other than PALC displays and PDPs , 
that use plasma. 
[0071] 

FIG . 2 schematically shows a construction of an AC PDP . 
Barrier ribs 202 are formed on a back glass substrate 201. 



These and a front glass substrate 205, on which a dielectric 
layer 20 3 and a protective film 204 are formed, forma discharge 
cell 206. An address electrode 207 is formed on the glass 
substrate 201 in the discharge cell 206. Also, a signal 
5 electrode 208 is formed on the dielectric layer 203 on the 
front glass substrate 205 side. This being so, a voltage 
is applied to a gas, such as an inert gas, enclosed in the 
discharge cell to produce a plasma state. In the example 
PDP shown in FIG . 2 , a phosphor 209 is applied in the discharge 
10 cell. This phosphor converts ultraviolet light generated 
from the plasma to predetermined visible light to produce 
a display. 
[0072] 

Accordingly, if the aforementioned enclosed gas is used, 
•15 the same effect as that of the display device shown in FIG. 
1 can be achieved. 
[0073] 

FIG. 3 schematically shows a PALC display to which the 
present invention is applied. A discharge cell 301 which 

20 is an address line is formed by a glass substrate 302, barrier 
ribs 303, and an upper barrier rib 304. The af oredescribed 
gas which has a high probability of colliding and recombining 
with electrons is enclosed in the discharge cell 301. Also, 
a pair of anode electrode 305 and cathode electrode 306 which 

25 apply an electric field to the enclosed gas to produce a plasma 
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state are placed in the discharge cell 301 so as to extend 
in the same direction as the discharge cell . A liquid crystal 
layer 309 which is a light modulation layer is interposed 
between the upper barrier rib 304 and a glass substrate 308 
5 on which a transparent conducting film 307 that is a data 
line is formed. The discharge cell 301 is formed in parallel 
with one side of the glass substrate. This is 
diagrammatically shown in FIG. 4. The discharge cell 301 
which is a scan line is set to cross over the transparent 
10 conducting film 307 which is a data line at right angles. 
[0074] 

FIG. 5 is a perspective view which schematically shows 
the inside of a discharge cell in such a display device. 
[0075] 

15 In FIG. 5, one auxiliary electrode 501 is provided for 

each discharge cell. A power supply circuit is connected 
to each of the anode electrode 305, the cathode electrode 
306, and the auxiliary electrode 501. Though a 
direct- current voltage source, a switch, and a discharge 

20 current limitation resistor are shown in FIG. 5, it should 
be obvious that they are merely illustrated to represent an 
operation principle concisely and in actuality an electronic 
component such as a driver IC is used. 
[0076] 

25 As a comparative example, a discharge experiment was 



5 



conducted without applying any voltage to the auxiliary 
electrode 501. A discharge firing time (a time period taken 
to reach Imax ( 1 - e" 1 ) where Imax is a final stable value of 
a discharge current flowing between the anode electrode 306 
5 and the cathode electrode 305) measured 10us on average, and 
varied from 5\is to 14us in 100 trials. 
[0077] 

The same measurement was carried out with a voltage 
being applied to the auxiliary electrode 501 . Here, a voltage 

10 was applied to the auxiliary electrode 501 and at the same 
time to the discharge electrodes 305 and 306. The voltage 
application to the auxiliary electrode 501 was stopped 5ps 
later, whereas the voltage application to the discharge 
electrodes 305 and 306 was continued. A discharge firing 

15 time measured from a discharge current (a current flowing 
between the electrodes 305 and 306) was 6 . 5ys on average, 
and varied from 5 . 5ps to 7 . 2ys . This is smaller than that 
of the comparative example. 
[0078] 

20 Also, when the aforementioned gas having a large 

collision cross - sectional area was used as the enclosed gas, 

plasma attenuated quickly. 

[0079] 

A display having this electrode construction was built 
25 on a trial basis and its display screen was observed. - When 
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the auxiliary electrode 501 was not used, the contrast 
measured 1:15. When the auxiliary electrode 501 was used, 
on the other hand, the contrast was substantially improved, 
to 1:60. 
5 [0080] 

FIG. 6 is a perspective view which schematically shows 
another discharge cell construction. In the example 
discharge cell shown in FIG. 6, the barrier ribs have 
depressions that connect the discharge cells 301. Which is 
10 to say, depressions 601 are formed in the barrier ribs 303 
which partition the discharge cells 301 so as not to overlap 
a display area (see FIG. 4). The discharge electrodes are 
connected to an external circuit. 
[0081] 

15 Operating characteristics when the depressions are 

absent are the same as those when the auxiliary electrode 
501 is not used in FIG. 5. That is, the discharge firing 
time was IOjis on average, and varied from 5 to 14us in 100 
trials . 

20 [0082] 

Operating characteristics were measured for the 
discharge cell construction of FIG. 6. When the same 
electrical circuit was used, the discharge firing time was 
6 . 2\xs on average, and varied from 5 . 2ps to 7 . lus . Thus , the 
25 discharge started more quickly and the variation was smaller 
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than the conventional example. 
[0083] 

A display device having the discharge cell construction 
of FIG . 6 was built on a trial basis , with a gas that contains 
5 molecular species having the aforementioned vibration energy 
and rotation energy being enclosed in the discharge cell 301 . 
This display device showed excellent characteristics with 
a contrast of 1:55, when compared with the comparative example . 
A display area of the display device and a discharge electrode 

10 depression have the following positional relationship. The 
depression and the display area do not overlap each other, 
and have a shortest clearance of 0.6mm. Accordingly, the 
screen uniformity is maintained. As a comparative example, 
a display having a shortest clearance of 0.05mm between the 

15 depression and the display area was built on a trial basis. 
Such a display showed a poor contrast on the edges of the 
screen, and produced an uneven image. 
[0084] 

FIG. 7 is a perspective view which schematically shows 
20 another discharge cell construction. An insulating layer 
701 covers the discharge electrodes 305 and 306 in an area 
other than a display area of a display device. The discharge 
electrodes 305 and 306 are connected to an external circuit. 
[0085] 

25 Operating characteristics when the insulating layer 



is absent are the same as those when the auxiliary electrode 
501 is not used in the discharge cell construction of FIG. 
5. As explained earlier, the discharge firing time was lOps 
on average, and varied from 5\is to 14ys in 100 trials. 
[0086] 

Discharge characteristics were measured for the 
example discharge cell shown in FIG. 7. When the same 
electrical circuit as before was used, the discharge firing 
time was 6 . 8us on average, and varied from 5 . 5]is to 7 . 8ys . 
Thus , the firing time was shorter and the variation was smaller 
than the conventional example. 
[0087] 

A display was built on a trial basis according to the 
present embodiment. The display showed excellent 
characteristics when compared with the comparative example, 
with a contrast of 1:40. 
[0088] 

Furthermore, when a diamond thin film 702 was used 
instead of the aforementioned insulating film 701 to cover 
the discharge electrodes, the response further accelerated 
with an average discharge firing time of 2 . 2ps (FIG. 8). 
[0089] 

FIG. 9 is a perspective view which schematically shows 
another discharge cell construction. A part 991 where the 
clearance between the discharge electrodes 305 and 306 is 



changed is provided in an area other than a display area of 
a display device. FIG. 10 is a magnified view of the part 
991 where the clearance between the discharge electrodes 305 
and 306 is changed. FIG. 11 is a modification to FIG. 10. 
5 Though one end of a discharge electrode is shaped so 

as to extend toward another discharge electrode in FIGS. 9, 
10, and 11, the clearance between the discharge electrodes 
may be changed by varying the widths of both discharge 
electrodes. Also, the clearance between the discharge 
10 electrodes may be changed discontinuously, though it is more 
preferable to change the clearance continuously. 
[0090] 

With the provision of the discharge trigger part 991 
where the clearance between the discharge electrodes 305 and 
15 306 is changed, the range of discharge converted in 

interelectrode distance widens. Accordingly, even if the 
composition, isotopic ratio composition, or pressure of 
enclosed gas changes, discharge can be started efficiently. 
[0091] 

20 Operating characteristics when the discharge trigger 

part is absent are the same as those when the auxiliary 
electrode 501 is not used in FIG. 5. Which is to say, the 
discharge firing time was lOps on average, and varied from 
5 to 14ps in 100 trials. 

25 [0092] 

10 



Discharge characteristics were measured for the. 
discharge cell 301 having the electrode construction of FIG. 
10 . When the same electrical circuit was used, the discharge 
firing time was 4 . S\is on average and varied from 4 . 2ys to 
55]js. Thus, the firing time was much shorter and the 
variation was smaller than the conventional example. 
[0093] 

A display device having the discharge cell 301 with 
the electrode construction of FIG. 10 was built on a trial 
basis. Such a device showed excellent characteristics when 
compared with the comparative example, with a contrast of 
1: 80. 
[0094] 

The af oredescribed examples are individually effective . 
However , a combined use of them produces a still more excellent 
effect. For example, the auxiliary electrode 501 shown in 
FIG . 5 may be covered with a diamond thin film. Alternatively, 
a gas containing molecular species having a large collision 
cross-sectional area with electrons as explained earlier may 
be enclosed in the discharge cell shown in any of FIGS. 5-9, 
to obtain a display device that can start and attenuate 
discharge at high speed. This enables the scan time to be 
shortened, with it being possible to produce high-resolution 
displays. 

[omission] 
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